Development of a multichannel flow-through chemiluminescence microarray chip for parallel calibration and detection of pathogenic bacteria.
Pathogen detection is important for health and safety reasons. Several outbreaks all over the world have shown the need for rapid, qualitative, quantitative, and, particularly, multianalyte detection systems. Hence, a multichannel flow-through chemiluminescence microarray chip for parallel detection of pathogenic bacteria was developed. The disposable chip made of acrylonitrile-butadiene-styrene (ABS) copolymer was devised as a support for a multiplexed sandwich immunoassay. Calibration and measurement was possible in one experiment, because the developed chip contains six parallel flow-through microchannels. Polyclonal antibodies against the pathogenic bacteria Escherichia coli O157:H7, Salmonella typhimurium, and Legionella pneumophila were immobilized on the chip by microcontact printing in order to use them as specific receptors. Detection of the captured bacteria was carried out by use of specific detection antibodies labelled with biotin and horseradish peroxidase (HRP)-streptavidine conjugates. The enzyme HRP generates chemiluminescence after adding luminol and hydrogen peroxide. This signal was observed by use of a sensitive CCD camera. The limits of detection are 1.8 x 10(4) cells mL(-1) for E. coli O157:H7, 7.9 x 10(4) cells mL(-1) for L. pneumophila, and 2.0 x 10(7) cells mL(-1) for S. typhimurium. The overall assay time for measurement and calibration is 18 min, enabling very fast analysis.